main greenhouse gas is continuing to increase in the atmosphere at an alarming rate.
The level of the gas at the Zeppelin research station in Svalbard peaked at more than 397 ppm, an increase of more than 2.5 ppm on 2008. Carbon dioxide levels at Svalbard tend to be higher than the global average, but scientists said the carbon dioxide level they had measured was unprecedented, even for that location. At Mauna Loa Observatory in Hawaii, the main monitoring station for the National Oceanic and Atmospheric Administration (NOAA), the May figure was 390.18 ppm and they note that only rarely has a level dropped in a current month compared to the same month in the previous year in their more than 50-year records. Before the industrial revolution the carbon dioxide level was about 280 ppm.
And it is at high latitudes that the effects of warming are already most apparent. Arctic summer sea ice is declining. Beyond a certain point there will not be enough to allow polar bears to hunt, pushing this iconic species towards extinction. Pimm in his review (pages R595-R601) has looked at some terms coined in discussions of global warming. He finds 'tipping point' largely unhelpful, but with regard to polar bears it has some resonance and, after the bears are gone, predictions suggest the ice might completely disappear, and it would be very difficult to get it back. The reflective power of the ice would be lost and the open sea would absorb radiation providing a positive feedback.
But alarm bells are also ringing at lower latitudes. Corals seem particularly vulnerable to both increasing atmospheric carbon dioxide levels but also rising sea surface temperatures. As Brierley and Kingsford (pages R602-R614) point out, increasing acidification of seawater has seen calcification of Great Barrier Reef corals decline by 14.2 per cent since 1990. On present trends they believe corals will become increasingly rare beyond 2050. Also, when temperatures exceed 31ºC the zooanthellae algae are ejected and coral bleaching occurs.
It is the difficult job of the International Panel on Climate Change, a group of climate scientists to assess the data and models to come up with policy
Four key decades Nigel Williams
This year marks the fortieth anniversary of the successful Apollo mission to land men on the moon. While that achievement was remarkable there was another outcome: the startling image of the earth rising above the moon's horizon. The image was captivating and motivated many environmental groups in the 1970s to seek global perspectives on the planet's problems. And a current widespread agreement is building that we have only the next four decades to dramatically reduce carbon dioxide emissions to the atmosphere if there is to be any hope of stalling runaway temperature rises by the end of the century.
The policy crunch will come in December at a meeting to set targets beyond 2012 as the current Kyoto protocol expires. It is timely then, in this special issue, to look at the interactions between biology and climate which are going to be increasingly important across a spectrum of research agendas. There's no doubt that almost any researcher working on organisms in the natural environment will now be including climate change as a key part of future plans. But what the reviews in this issue reveal is that climate is not just a contemporary problem, but one deeply entwined with evolution, species distributions and genetic diversity. Such insights are likely to be increasingly important as we tackle a warming world.
Apart from human-induced climate change since the nineteenth century, the Holocene has been notable for its stable climate. In contrast, the preceding age, the Pleistocene, was a time of intensive climatic fluctuations with changes of up to 15ºC occurring within a few decades, write Hofreiter and Stewart (pages R584-R594), with major biological impacts.
And we are pushing the Holocene stability. The concentration of carbon dioxide in the atmosphere reached a record high this spring, according to figures released by a monitoring station in the Arctic. The measurements suggest that the Editorial recommendations. They advise that the world must prevent carbon dioxide from rising higher than about 450 ppm carbon dioxide equivalent (a measure of global warming potential that incorporates other gases such as methane and is higher than the measured carbon dioxide) to avoid a greater than 2ºC increase on preindustrial global average temperature. G8 leaders meeting in Italy earlier this month backed plans to reduce carbon dioxide emissions by 80 per cent by 2050, championed by President Obama, to help reach this target.
Another factor to sharpen attention on the December meeting was the state of global oil reserves. BP's Statistical Review of World Energy, revealed that proven reserves had fallen 3 billion barrels between 2007 and 2008.
The drop in reserves was partly attributed to the end of 'easy' oil. Conflicts in the Amazon and speculation about Arctic drilling underlined how oil companies are pushing into environmentally sensitive places to find new reserves.
BP's chief executive, Tom Hayward, said there was enough crude oil to last for 42 years at current consumption levels. Adherents of 'peak oil' -the theory that the maximum rate of oil production has been reached -believe supplies will run out much sooner because of growing demand.
BP also tried to assess renewable sources of electricity. It says they generated only 1.5 per cent of global electricity. But, in some wealthier countries, the figures are much higher: wind power provides 20 per cent of electricity in Denmark, 11 per cent in Spain and 7 per cent in Germany.
Enormous policy decisions are looming. "Depending on the choices made, it may be possible to restrict the additional global mean temperature by the end of the century to under 2ºC or even much less. But this would require rapid and immediate changes in energy generation and consumption globally," write Ridgwell and Valdes (pages R563-R566). "Improved understanding of the consequences of climate change for organisms and ecosystems will be critical in informing this debate and defining thresholds of 'dangerous' climate change that must be avoided".
